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CONCLUSION 

In light of the above Amendment and Remarks, Applicants respectfully request 
that the rejections be withdrawn. 

Payment in the amount of $850.00 for the One Month Extension of Time and the 
RCE filing fee is to be charged to a credit card and such payment is authorized by the 
signed, enclosed document entitled: Credit Card Payment Form PTO-2038. No 
additional fee is believed due; however, the Commissioner is hereby authorized to charge 
any additional fees which may be required, or credit any overpayment to Deposit 
Account No. 14-0629. 

Respectfully submitted, 
NEEDLE & ROSENBERG, P.C. 



racqbeline M. Hutter 
titration No. 44,792 
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1 hrrebv carafv 4at this AMENDMENT is being sent via facsimile transmission addressed to (?03) J&8-3395, ATTN: EXAMINER P. 
sSt.SlsS ^fS^or.cr for iffi B,x 1450, AlmnftU, VA 22313-1450, « d. date sho^ below. 

y^u — — 076|o 




Jacq aeliium. Hulrer . 
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MARKED-UF VERSION OF AMENDMENTS 



1. 



A method for [slowing the degradation rate of] preparing a an article from 
a biodegradable polymer composition wherein the method comprises: 



c, introducing a phenol-containing compound comprising terpene-phenol 
resin into a biodegradable polymer or biodegradable polymer composition 
in an amount sufficient to slow the degradation rate of the biodegradable 
polymer or biodegradable polymer composition; and 

d. mixing the phenol-containing compound with the biodegradable polymer 
or biodegradable polymer composition; 

wherein the biodegradable polymer or biodegradable polymer composition 
comprises one or more of: 

1 , an aHphatic-aromatic copolyester having repeat units of the 
following structures: 



-0 R n 0— C — R 1 



and 



■O R 13 



1 



wherein 

(i) R u and R 12 are the same or different, and arc residues of one or 
more of diethylene glycol, propylene glycol, 1,3-propanediol, 2,2- 
dimethyl-l^-propanediol, l ? 3-butanediol ? 1,4-butanediol, 1,5- 
pentanediol s 1,6-hexanediol, Z^^trimethyH^-hexanediol, 
thiodiethanol, l ? 3-cyclohexanedimathanol 5 1>4- 
cyclohexanedimethanol, 2 J 2 ? 4 ? 4-tetramethyH,3-cyclobutanediol ? 
triethylene glycol or tetraethylene glycol; 

(ii) R u and R 12 are 100% of the dxol components in the 
copolyester; 

(iii) R 13 is absent or is selected from one or more of the groups 
consisting of C\ - Cn alkylene or oxyal&ytene; Ci - C12 alkylene or 
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oxyalkylene substituted with one to four substituents 
independently selected from the group consisting of halo, C 6 - Cio 
aryl, and d - C 4 alkoxy; C s - Cio cycloalkylene; and C 5 - C w 
cycloalkylene substituted with one to four substituents 
independently selected from the group consisting of halo, C$ - Cio 
aryl, and Ci - C 4 alkoxy; and 

(iv) R 1 * is selected from one or more of the groups consisting of 
Ce - Cio aryl) c 6 - Cio aryl substituted with one to four 
substituents independently selected from the group consisting of 
halo, Ci - C 4 alkyl, and d - C 4 alkoxy, 
an aliphatic polyester having repeat units of one or more of the 
following structures: 



R 10 



OCH(CH 2 )m' 



O 



or 



O 



0 



0(R 8 >- OCCR.^ 



wherein mis an integer of from 0 to 10, and R 10 is selected from the group 
consisting of hydrogen; Q-Cnalkyl; C r Ci 2 alkyl substituted with one to 
four substituents independently selected from the group consisting of halo, 
C 6 -Cio aryl, and C1-C4 alkoxy; Cs-Ciocycloalkyl; and Cs-Ci 0 cycloalkyl 
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substituted with one to four substituents independently selected from the 
group consisting of halo, Ce-Qo^l, and CrC 4 alkoxy f 
wherein R 8 is selected from the group consisting of C2-C l2 alkylene or C2- 
C12 oxyalkylene; C 2 -Ct2 alkylene or C 2 «Ci 2 oxyalkylene substituted with 
one to four substituents independently selected from the group consisting 
of halo, Ce-Cio atyl, and Q-C4 alkoxy; C5-C10 cycloalkylene; Q-C10 
cycloalkylene substituted with one to four substituents independently 
selected from the group consisting of halo, Ce-Cio aryl, and C1-C4 alkoxy, 
and 

wherein R 9 is absent or is selected from one or more of the group 
consisting of Ci -C\ 2 alkylene or oxyalkylene; C1-C12 alkylene or 
oxyalkylene $ubstituted with one to four substituents independently 
selected from the group consisting of halo, Ce-Cio aryl> and C1-C4 alkoxy; 
C5-C10 cycloalkylene; and C5-C10 cycloalkylene substituted with one to 
four substituents independently selected from the group consisting of halo, 
CVC10 aryl, and C1-C4 alkoxy; and 

4) a C1-C10 cellulose ester having a DS equal to or less than about 2.5; 
and 



c, foiling the bicdearadable polymer composition into an article, wherein the 
article comprises: a film, a bottle, a blow molded article, an injection molded 
article or a container. 



7, (Twice Amended) The method of claim 1 wherein the biodegradable polymer or 
biodegradable polymer composition comprises the ahphatic-aiomalic copolyester 
and wherein R 1 1 and R 12 are the same or different, and are selected from the group 
consisting of residues of one or more of diethvlene glycol, propylene glycol, 1,3- 
propanediol, 1,3-butanediol, and 1,4-butanediol, R 13 is selected from the group 
consisting of malonic acid, succinic acid, glutaric acid, adipic acid, pimelic acid, 
2,2-dimethyl glutaric acid, diglycolic acid, and an ester forming derivative 
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thereof, and R 14 is selected from the group consisting of one or more of 1,4- 
terephthalic acid, 1,3-terephthalic acid, 2,6-naphthoic acid, 1,5-naphthoic acid, 
and an ester forming derivative thereof 

10. (Twice Amended) A method for [slowing the degradation rate ofj preparing an 
article from a biodegradable polymer or polymer composition, wherein the 
method comprises: 

(a) introducing a phenol-containing compound into a biodegradable polymer 
or polymer composition in an amount sufficient to slow the degradation 
rate of the biodegradable polymer or polymer composition; and 
(b) mixing the phenol-containing compound with the biodegradable polymer 
or polymer composition, wherein the biodegradable polymer comprises 
one or more of the following: 

1 r an aliphatic-aromatic copolyester having repeat units of the following 
structures: 



8 



c — — c 



and 



1 



O 



wherein 

(i) R u and R n are the same or different, and are residues of one or 
more of dietiaylene glycol 5 propylene glycol, 1,3-propanediol, 2,2- 
dimefhyl-1 ^-propanediol 1,3-butanedioi, 1,4-butanedioi, 1,5- 
pentanediol, 1,6-hexanediol, 2 J 2,4-trimethyl-l,6-hexanediol s 
thiodiethano^ 1,3-cyclohexanedimathanol, 1,4- 
cyclohexanedimethanol, 2,2 } 4 J 4-tetramethyl-l,3-cyclobutanediol, 
triethylene glycol or tetraethylene glycol; 

(ii) R u and R 12 are 100% of the diol components in the copolyester, 

(iii) R n is absent or is selected from one or more of the groups 
consisting of Ci - Cu alkylene or oxyalkylene; Ci - Cu alkylene or 
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oxyalkylene substituted with one to four substituents independently 
selected from the group consisting of halo, Q - C w aryl, and Ci - Ca 
alkoxy; Cs - Cio cycloalkylene; and C s - Ci 0 cycloalkylene substituted 
with one to four substituents independently selected from the group 
consisting of halo, C 6 - C,o aryl, and Ci - C 4 alkoxy, and 
(iv) R 14 is selected from one or more of the groups consisting of C<j - 
Cio aryl, and Ce - Cio aryl substituted with one to four substituents 
independently selected from the group consisting of halo, Ci - C 4 alkyl, 
and Ci - C 4 alkoxy; 

2) an aliphatic polyester having repeat units of one or more of me following 
structures: 



O 



0(R S ) OC(R 9 ) 



R io 



O 



OCH(CH2)m- 
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wherein m is an integer of from 0 to 1 0 ? and R 1 0 is selected from the group 
consisting of hydrogen; Ci-Cu alkyl; C1-C12 alkyl substituted with one to 
four substituents independently selected from the group consisting of halo, 
Ce-Cio aryl ? and C1-C4 alkoxy; C5-C10 cycloalkyl; and C 5 -Cio cycloalkyl 
substituted with one to four substituents independently selected from the 
group consisting of halo, Cg-Cio aryl, and C1-C4 alkoxy, 
wherein R 8 is selected from the group consisting of C2-C]2 alkylene or C%- 
C12 oxyalkylene; C 2 -Cu alkylene ox C2-C12 oxyalkylene substituted with 
one to four substituents independently selected from the group consisting 
of halo, C$-Cio aryl, and C1-C4 alkoxy; C5-C10 cycloalkylene; C5-C10 
cycloalkylene substituted with one to four substituents independently 
selected from the group consisting of halo, Q-CtoaryL, and C3-C4 alkoxy, 
and 

wherein R 9 is absent or is selected from one or more of the group 
consisting ofC\~C\ 2 alkylene or oxyalkylene; C1-Q2 alkylene or 
oxyalkylene substituted with one to four substituents independently 
selected from the group consisting of halo* G5-C10 aryl, and C1-C4 alkoxy; 
CrCio oycloalkylene; and C5-C10 cycloalkylene substituted with one to 
four substituents independently selected from the group consisting of halo, 
Cfi-Cio aryl, and C2-C4 alkoxy; and 
3) C1-C10 cellulose ester having a DS equal to or less than about 2.5 : and 

(t) forming the biodegradable polymer composition into an article, wherein the 
article comprises: a film a bottle, a blow molded article, an injection molded article 
or a container. 



23. (Twice Amended) A biodegradable polvmer composition for making an article 
comprising a film, a bottle, a blow molded article, an injection molded article or a 
container, wherein the biodegradable polymer or biodegradable polymer-second 
material composition comprises [comprising]: 
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a. 



b. 



a phenol-containing compound comprising terpene-phenol resin 
incorporated in the biodegradable polymer or biodegradable polymer- 
second material composition, the phenol-containing compound being 
present at an amount sufficient to slow the degradation rate of the 
biodegradable polymer or biodegradable polymer second-material 
composition; and 

a biodegradable polymer or biodegradable polymer-second material 
composition comprising one or more of the following: 



1 . an aliphatic-aromatic copolyester having repeat units of the following 
structures: 



■o- — R tJ — 0- — c — R 1 



i 



and 



r 



Q 



.£14. 



wherein 

(i) R 1 1 and R t2 are the same or different, and are residues of one or 
more of diethylene glycol, propylene glycol, 1,3-propanediol, 2,2- 
dimethyl-l,3-propanediol, 1,3-butanediol, 1,4-butanediol, 1,5- 
pentanediol, 1,6-hexanediol, 2,2,4-trimethyl-l,6-hexanediol, 
tbiodiethanol, 1,3-cyclohexanedimathanolj 1,4- 
cyclohexanedimethanol, 2 3 2,4^^ 

trietbylene glycol, or tetraethylene glycol; 

(ii) R' 1 and R 12 are 100% of the did components in the copolyester; 

(iii) R 13 is absent or is selected from one or more of the groups 
consisting of d - C n alkylene or oxyalkylene; C t - C l2 alkylene or 
oxyalkylene substituted with one to four substituents independently 
selected from the group consisting of halo, C 6 - Cjo aryl, and Ci - C 4 
alkoxy; C 5 - Cio cycloalkylene; and C 5 - Q 0 cycloalkylene substituted 
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with one to four substituents independently selected from the group 
consisting of halo, C$ - Cio aiyi, and Ci - C 4 alkoxy; and 
(iv) R 14 is selected from one or more of the groups consisting of C$ - 
Cio aryl, and C 6 - Cio aryl substituted with one to four substituents 

independently selected from the group consisting of halo, Ci - C 4 alkyl, 

and Ci - C 4 alkoxy; 

2) an aliphatic polyester having repeat units of one or more of the following 

structures; 

O 0 
0(R 8 ) -OC(R 9 ) C 



R 



io O 



OCH(CH 2 ) m - 



J 



wherein m is an integer of from 0 to 10, and R is selected from the group 
consisting of hydrogen; C1-C12 attyl; C1-C12 alkyl substituted with one to 
four substituents independently selected from tbe group consisting of halo, 
C$-Cio aryl, and C r C 4 alkoxy; C5-C10 cycloalkyl; and C 5 -Cio cycloalkyl 
substituted with one to four substituents independently selected from the 
group consisting of halo, QrCio aryl, and C1-C4 alkoxy, 
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wherein R s is selected from the group consisting of C2-C12 alkylene or C2- 
C12 oxyalkylene; C2-C12 alkylene or C 2 -Ci % oxyalkylene substituted with 
one to four substituents independently selected froxa the group consisting 
of halo, C 6 -Cio aryl, and C1-C4 alkoxy; C5-C10 cycloalkylene; C5-C10 
cycloalkylene substituted with one to four substituents independently 
selected from the group consisting of halo, Ce-Qo aryl 5 and C1-C4 alkoxy, 
and 

wherein R 9 is absent or is selected from one or more of the group 
consisting of C1-G12 alkylene or oxyalkylene; C1-C12 alkylene or 
oxyalkylene substituted with one to four substituents independently 
selected from the group consisting of halo, C 6 -Cioaryl ? and C1-C4 alkoxy; 
C5-C10 cycloalkylene; and C5-C10 cycloalkylene substituted with one to 
four substituents independently selected from the group consisting of halo, 
Ce-Cio aryl, and Ci-C4 alkoxy; and 

3) C1-C10 cellulose ester having a DS equal to or less than about 2.5. 

24. The biodegradable polymer composition of claim 23 wherein the biodegradable 
polymer or biodegradable polymer-second material composition comprises the 
aliphatic-aromatic copolyester and wherein R and R are the same or different, and 
are selected from the group consisting of residues of one or more of diethvlene 
glycol, propylene glycol, l ? 3-prapanediol 3 l 5 3-butanediol ? and 1,4-butanedioI, R 13 is 
selected from the group consisting of maionic acid, succinic acid, glutaric acid, adipic 
acid, pimelic acid, 2,2-dimethyl glutaric acid, diglycolic acid, and an ester forming 
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SULFONATION AND SULFATION 169 



nucleus using a Ifeirous compound, NaaS^-NasSOg combination (197). In re- 
fining pulp from wood, the extent of pulp fiber damage can be diminished by 
pretcreataent (19S). Osddatfre prefreatment of pine wood facilitates delignifiea- 
tion C19&). A process has been patented in which lignins are selectively isolated 
having molecula* weights of over 5000 followed by reaction -with Na 2 SQg and 
an aldehyde (201). The derived lignosulibziat© is usefal as a dye dispersant, 
A method has been patented for producing amine salts of ligso&ulfonaie (202). 
A presreatanerrt of cold soda pulp using HNO3 and CI? lias been reported C2Q3), 
A patent has been issued for the sulfation of ligoin using organic amine SOs 
complex reagent (304). A process patent for sulfonating lignin using oleum be- 
low 40>C has been issued (205). in another study, SOa emissions were decreased 
by impro-oing the combustion operation (207), 

Otft&r Lignln SuifonaVon/Suifetion Deveiopm&nts. The use of lignin treat- 
ment procedures involving steam explosion technique* has r&ceived substantial 
attention (208-214)- A process patent claims the use of sulfamic acid as an accel- 
erating agent to separate lignin from eellulosie components (225.), Aaother patent 
claims & process of alkylating alkali lignin SoMewed by sulfation with SO s or 
ClSQgH (22©). Another discloses a process for producing oi}-sclubJLe sulfonated 
sxarfactants useful fbr oil recovery from lignin and alkylplienol (217). Most paper 
pulping processes generate SO2 for use in suHbnation by burning molten suljftir, 

Ligaosulfoaata Uses* M^fcetahle lignoBUIfonates include amrnonmm^ alu- 
minum, calcium, chrome, forrochroxac^ magnesium, potassium, sodium, and 
amine salts, and various combinations. Consumption of ligno&ul&njates may 
be divided into the foBom&g usee: animal feed pallets (15%), concrete additives 
(14%), road dust control (19%), cil-well drilling muds (4%), pesticide disper&ant 
(8%), and other uses (45%) (213). Vanillin (S^ethoxy^hydroxybJansaldeb^ds) 
is manufactured almost exclusively from lignostilfon&te raw materials (21S S B20). 
The use cf Hgnoaulfonate was shown to be a sacrificial adsorbate f&r reducing 
petroleum sulfonate adsorption by 50% in enhanced oil recovery (221). However, 
it is effective only as a preflush, not as a cosurfactant in the sulfonate slug, 

Styrens and Vinyl Monomen Polymer, and Copolymer Sulfonated The 
incorporation of sulfonates into polymeric material can occur either after poly- 
merization or at the monomer atage C222). The sulfonic sicid group is strongly 
acidic and can therefore be used w fancticnalize the polymer backbone to the 

desired degree. Depending on the molar fraction in th& polymer, as well as on 
the m cul at structure, the sulfonic acid group strongly inter&efcs with 
water to briftg about polymer swelling or gel formation, to a point -whers £he 
complete dissolution oi the polymer is possible (222). The ability of sulfonic acids 
to exchange counterions has made these polyroexs prominent in industrial water 
treatment {qy) applications, such as ion-exchange (qy} renins for deanineraiiza- 
fcion, membranes for reverse aamoais or Donan dialysis, separators in electro- 
chemical cells, and selective membranes of many types (222). Being strongly 
polar, the sulfonate functionality is used in such diverse areas as textile fiber 
dyeability, in thickeners and floccui&nfcs. rubber roodifierSj and adhesive pro- 
moters. (222). In addition, sulfonic sidd derivative^ &uch as sulfonyl chlorides, 
amides, and anhydrides, make for an even wider range of uses. 

The simplest monomer, ethyJenesulfonic acid, fa made by elimination: ftom 
sodium hydrosyethyl suBm&te and potyphosplioric acid, Ethyleneeulfenic acid 
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On drying, ammonia is cleaved t>om tha 
water-soluble ammonium polyaoylatc* conven- 
ing it to the water-insoluble, almost nons^dling 
add form. A polyester or polyacnide yam sized 
in this way can be woven on water jfet looms. 
The sizing agent csn then be washed off under 
alkaline conditions. 

Uses- Unlaka other staple fiber sizing agents, 
which are usually supplied a? the 100% solid 
product, poIy(m&th)acryiai:es are usually pro- 
duced as a 25% aqueous solution^ and have a 
wide range of uses owing to their wide variabil- 
ity. Likti poly (vinyl alcohol), tfr$y are ussd as a 
high-quality additive in sizing formulations for 
all Cotton yams, especially for blends of cotton 
wish eyndieric fibers, and also for viscose staple 
fiber, wool, and poly aery) onitdle. Poly(acryUe 
acid) is th8pt , efencdsizi^^genvfoi:po!yArtiid& 
filament y&rns. Products- b&sed on acrylic acid 
copolymers are sudtabja i : o? videos*, ac&tace, and 
thscetaic filament yams, while the hydrophobic 
poly(meeh)acfylsifiS bas&d on (m«h)aerylie es- 
ters are ppfif fcrred for sizing polyester filament 
yarns* The excellent water-solubility of the siz- 
ing agtnis based on (Ei£th)acvyjic acid means' 
that the gray cloth can be treated in subsequent 
processes without first desiring it J&tccnt re- 
search has shown That hydrophobic polyacrylate 
sizing agents are suitable for recovery and cqn- 
feneration by ultrafiltration [148;. 

Ecology. Poly{8teEh)aGry)ate£ art practi- 
cally biologically nondegradable Hydrophobic 
mcthacrylic acid ester copolymers arc adsorbed 
by the activated sludge, and can bs eliminated in 
tidi svayj while conventional hydrophilic prod- 
ucts arc eliminated to only a small extent [152, 
154]. COD values of poly(jneth)acrylate sizing 
amenta are in the range oa. 1300 - 3 700 mg Os/g, 
based on solids material. Their aquatic toxicity 
is low, like that of the other sizing agents. 



3,4.3, Polyester Condensates 



With the intr&dLiction Of the sin£le»end sisin 
process [15S]j£btcame possible to apply water 
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ctispersible sizing agsr>:s based 00 polyesters. 
Tod^y. !hc-»e are -the standard sizing ogoflts for 
plain potye$ter filament yarns. 

Polyester siting agents are, in. general* poly- 
condensates of aromatic dicarboxylic acids 
with dlols (ti,g M ethylene glycol, dieihylene 

glycol, or cyclohsxane dimethanol) and sul- 
fonated sironiadc tficarboxylic adds (e,g., 5-Na- 
sulfoisophthalic acid), which provides solubility 
or disperability in water [157, 158]: 




The proportion of ionic sodium sulfonate 
groups is such chat die polyester condensaoss do 
not form irue solutions in water, but dispersions 
of small p^rtitdc size. 

Tbe properties of the. polyester sizing agents 
can be controlled over a wide range by varia- 
tion of the ntonomcrs, their relative, proportions, 
and the molecular rn&ss. The aim is to produce 
products that disperse readily in water and give 
films thfii arc tough, resilient, and do uoi adhere 
to each other &D high humidities. Polysstar sizing 
agents have a cfacmicai affinity to rhepolydatcf 
fib*r and adhere to it strongly [1 26], The possi- 
bility of interaction with the spinning prepara- 
tion must be talsen into accouiu [ 159]- 

Uses. The rr&dn use of polyester sizing 
agents is for sizing plain polyester filament 
yarfls . However, rhey are also used as a Synergis* 
tic component to increase the adtoiva strength 
when siting staple fiber yarns made of polyesr^r 
blends 1160]. Note thai: when polyester siz- 
ing agents arc washed out of the textile, there 
h & danger that they may be precipitated by 
electrolytes, especially polyvalent cations [16 1], 
They can be determined on die textile by color 
reactions with basic dyes [134,162, IfiSJ. 



3.4A Other Synthetic Siting Agents 

Apart from the synthetic Sizing agents described 
above, viryl aceiais copolymcrshave some prac- 
tical importaccftr These consist of copolymers of 
vinyl aeesate with acidic oorwonomcrs $ach as 
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it xs tree fom reel or perceived adverse dnvironmsntal effects, before global 
cepfcance can become a re&Iii^- Thus, gnvirpnTttr-n tally degradabte polymers and 
plastics must meet very stringent guidelines for acceptance by a wide-ranging 
panel of reviewers. The importance of meeting this reqmreuaent is reflected in the 
search for acceptable deviations fox environmentally degradabls polymers, and 
Stew, more meaningful laboratory testing protocols for quantitatively measuring 
degradation And environmental fate and affects, find coiTelating the results of 
these experiments with real-world exposures, Consequently, definitions and test 
methods are addressed early in this ax tide, prior to describmg the important 
synthetic approaches und&r evaluation for environmeistsJiJy dsgradable plastics 
and polymers and identifying some current and potential comasiercial products. 

DEFINITIONS 

There have "been numerous definitions proposed tor environmentally degradable 
plasties and polymers, ASTM D1666 defines a polymer aa "a jtaacromoiecular 
material formed by the chemical combination of monomers having either the 
same or different chemical composition?'; a plastic, 51s defined by ASTM 
is "a material that contains as an essential ingredient an organic substance of 
largs molecular weight, is solid in its finished state, and, at some stage in its 
manufacture or in its processing into finished articles, can be shaped by flow." 
Definitions are important because they are indicative of expectations for the 
acceptance of environmentally degradablfi polymers and of tbe types of testing 
protocols that are needed to establish the Acceptability of the polymers in the 
ermrcnrnsiit- The defrniti,on& developed by the American Society for Testing 
acd Materials^ ASTM D3S3-93, for deigradable, biodegradable, hydrolytically 
degradable, and oisddatiyely degradabk plastics and given here are probably the 
most widely accepted, either as written or in some slightly modified form. They 

are equally applicable to polymers, in general. 

Degradabte plastic is a plastic designed to undergo a significant change 
m its chemical structure under specific environmental conditions, resulting in 
a loss of soots properties that may vary as measured by standard test methods 
appropriate to the plastic and the application in a particular period of time that 
determines its d&esificatiojk 

Biod&gr&dabLe plastic is a degradablc plastic in which the degradation 
results from the action of naturally occurring microorg atoisms such as bacteria, 
fungi, and algae. 

Hydrolytically degradable plastic is a d^gradable plastic in which the degra- 
dation results from hydrolysis. 

QxidatiV&ly degrad&ble plastic 15 a dsgradable plastic in which the degra- 
dation results from ostidaticn, 

Photodegradabte plastic is a degradable plastic is which the degradation 
results from the action of natural daylight- 

The definitions do not quantify the extent of degradation by any of the 
pathways and indicate only the mechanism that is operating to promote degra- 
dation. Although this is acceptable in a scientific sense in-order to define the 
chemical process, it does not really go far enough to satisfy the reqtnremtwnts for 
environmentally acceptable polymers (19), which in the minds of legislators and 
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